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The stress analysis step:8QGHUWKHWHQVLOHGLVSODFHPHQWdDKLJKK\GURVWDWLFVWUHVVDQGSODVWLFVWUDLQ]RQHVKRXOG
DSSHDUDKHDGRIWKHFUDFNWLS7RFDOFXODWHWKHK\GURVWDWLFVWUHVVDQGSODVWLFVWUDLQGLVWULEXWLRQVDKHDGRIWKHFUDFNWLS
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PDUWHQVLWHDKHDGRIWKHFUDFNWLSZHUHFDOFXODWHG
The diffusion analysis step7DNLQJ WKHREWDLQHGK\GURVWDWLF VWUHVV DQGĮ
PDUWHQVLWHGLVWULEXWLRQVDERYHDV WKH
LQLWLDO FRQGLWLRQV WKH HYROXWLRQ RI K\GURJHQ FRQFHQWUDWLRQZLWK WLPHZDV FDOFXODWHG EDVHG RQ WKH VWUHVVDVVLVWHG
GLIIXVLRQDQDO\VLV7KHJRYHUQLQJHTXDWLRQVIRUWKHVWUHVVDVVLVWHGGLIIXVLRQDQDO\VLVLQ$%$486DUH
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
ZKHUH J LV WKH IOX[ RI K\GURJHQ s LV WKH VROXELOLW\ĳ LV WKH QRUPDOL]HG FRQFHQWUDWLRQĳ cs c LV WKH K\GURJHQ
FRQFHQWUDWLRQkSLVWKHVWUHVVIDFWRUSURYLGLQJGLIIXVLRQGULYHQE\WKHJUDGLHQWRIK\GURVWDWLFSUHVVXUHpkS ĳV+RT
p ıKıKLVK\GURVWDWLFVWUHVVV+LVWKHSDUWLDOPRODUYROXPHRIK\GURJHQLQWKHVROLGVROXWLRQFPPRORLVWKH
XQLYHUVDOJDVFRQVWDQWTLVWKHWHPSHUDWXUH

)LJ7UXHVWUHVVVWUDLQFXUYHRIWKH/VWHHO
0DVVFRQVHUYDWLRQIRUWKHGLIIXVLQJK\GURJHQUHTXLUHV
c J
t
w  
w
  
,QVHUWLQJ(TDQGĳ csLQWR(TJLYHVWKHPRGLILHG)LFN¶VODZZLWKUHVSHFWWRK\GURVWDWLFVWUHVVDV
  +Vc D c D c p c pt RT
w       
w
  
,Q WKLVGLIIXVLRQFDOFXODWLRQ WKHGHSHQGHQFHRIGLIIXVLRQFRHIILFLHQWRIK\GURJHQRQĮ
PDUWHQVLWHDPRXQWZDV
XVHGEDVHGRQWKHGDWDLQ7DEOHDQGWKHH[WUDSRODWLRQRI(TIRUKLJKHUOHYHORIVWUDLQ
)RUFRPSDULVRQDFDOFXODWLRQRQO\FRQVLGHULQJWKHHIIHFWRIK\GURVWDWLFVWUHVVRQGLIIXVLRQZDVDOVRFRQGXFWHG
5HVXOWVDQGGLVFXVVLRQ
)LJ  VKRZV WKH FRQWRXUV RI K\GURVWDWLF VWUHVV DQG SODVWLF VWUDLQ DURXQG WKH FUDFN WLS DQG )LJ  VKRZV WKH
GLVWULEXWLRQVRIK\GURVWDWLFVWUHVVDQGSODVWLFVWUDLQDORQJ3DWKDKHDGRI WKHFUDFN WLSDVPDUNHG LQ)LJ ,W LV
HYLGHQWWKDWWKHK\GURVWDWLFVWUHVVH[KLELWVDSHDNYDOXHDWDGLVWDQFHIURPWKHFUDFNWLSZKLOHWKHSHDNSODVWLFVWUDLQ
ORFDWHVDWWKHFUDFNWLS8QGHUWKHDFWLRQRIPPWHQVLOHGLVSODFHPHQWWKHSHDNK\GURVWDWLFVWUHVVLV03DWKH
SHDNSODVWLFVWUDLQLV
)LJ VKRZV WKHK\GURJHQGLIIXVLRQ UHVXOWV IRU WLPHRIDQGK UHVSHFWLYHO\)LJD
VKRZVWKHGLVWULEXWLRQVRIK\GURJHQFRQFHQWUDWLRQDORQJ3DWKDWWKHDQGKGLIIXVLRQWLPH)LJE
VKRZVWKHWLPHHYROXWLRQRIK\GURJHQFRQFHQWUDWLRQDWDVLWHDKHDGRIFUDFNWLSLHVLWH$LQ)LJ

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 
)LJ&RQWRXUVRIDK\GURVWDWLFVWUHVVıKDQGESODVWLFVWUDLQİSDURXQGWKHFUDFNWLS

)LJ'LVWULEXWLRQVRIK\GURVWDWLFVWUHVVıKDQGSODVWLFVWUDLQİSDORQJ3DWKDKHDGRIFUDFNWLS
&OHDUO\ WKH UHVXOWVRI)LJVDQGVKRZWKDW WKHĮ
PDUWHQVLWH IRUPHGGXH WR ORFDOSODVWLFVWUDLQDKHDGRI WKH
ORDGHGFUDFN WLSGUDPDWLFDOO\DFFHOHUDWHV WKHGLIIXVLRQDQGDFFXPXODWLRQK\GURJHQ WRZDUGV WKH]RQHDKHDGRI WKH
FUDFN WLS DV D FRQVHTXHQFHPDUNHGO\ HOHYDWLQJ WKH K\GURJHQ FRQFHQWUDWLRQ OHYHO DW D JLYHQ WLPH $QG WKH WLPH
UHTXLUHGIRUWKHDWWDLQPHQWRIPD[LPXPK\GURJHQFRQFHQWUDWLRQLVVLJQLILFDQWO\GHFUHDVHG)RUWKHFDVHZLWKRQO\
K\GURVWDWLFVWUHVVHIIHFWWKHWLPHIRUWKHK\GURJHQFRQFHQWUDWLRQDWVLWH$H[FHHGLQJWKHVXUIDFHFRQFHQWUDWLRQLH
SSPLVDERXWK:KLOHIRUWKHFDVHFRQVLGHULQJWKHFRPELQHGHIIHFWRIVWUHVVDQGĮ
PDUWHQVLWHWKHWLPH
LVRQO\KZKLFKLVWLPHVVPDOOHUWKDQWKDWRIWKHSUHYLRXVFDVH
&OHDUO\ WKH DERYH UHVXOWV LQGLFDWH WKDW WKH HIIHFW RI VWUDLQLQGXFHG Į
 PDUWHQVLWH RQ K\GURJHQ GLIIXVLRQ DQG
DFFXPXODWLRQLQPHWDVWDEOH$66VLVYHU\VLJQLILFDQW$VZHNQRZQWKHPHWDVWDEOH$66VLVPXFKPRUHVXVFHSWLEOH
WR+(WKDQWKHVWDEOH$66VWKLVVWXG\VXJJHVWHGWKDWWKHHQKDQFHHIIHFWRIĮ
PDUWHQVLWHRQGLIIXVLRQRIK\GURJHQ
VKRXOGEHDNH\FRQWULEXWRUWRWKHYHU\KLJK+(RIWKHPHWDVWDEOH$66V
7KH NQRZOHGJH RI WKH K\GURJHQ FRQFHQWUDWLRQ HYROXWLRQZLWK WLPH DKHDG RI D FUDFN WLS LQ DPHWDVWDEOH$66
VWUXFWXUH LV QRW RQO\YHU\ KHOSIXO WRXQGHUVWDQG WKHPHFKDQLVPVRI+( IDLOXUHV EXW DOVR LV WKHNH\ WR VXFFHVVIXO
SUHGLFWLRQRIOLIHRIWKHVWUXFWXUH)RUH[DPSOHIRUWKHIDWLJXHFUDFNJURZWKWRHYDOXDWHWKHFUDFNJURZWKUDWHRUWKH
IDWLJXH OLIH WKH HQKDQFHG GLIIXVLRQ DQG DFFXPXODWLRQ RI K\GURJHQ GXH WR Į
 PDUWHQVLWH ZKLFKPD\ IRUP LQ WKH
YLFLQLW\RIIDWLJXHFUDFNWLSVKRXOGEHFRQVLGHUHG
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)LJ+\GURJHQFRQFHQWUDWLRQFRQWRXUVDURXQGWKHFUDFNWLSDaGRQO\VWUHVVHIIHFWHaKVWUHVV	Į
HIIHFW
 
)LJD+\GURJHQFRQFHQWUDWLRQGLVWULEXWLRQDORQJ3DWKIRUYDULRXVGLIIXVLRQWLPHVE7KHHYROXWLRQRIK\GURJHQFRQFHQWUDWLRQDWVLWH$
ZLWKLQFUHDVLQJWLPH
&RQFOXVLRQ
7R DFFXUDWHO\ HYDOXDWH WKH WLPH HYROXWLRQ RI K\GURJHQ FRQFHQWUDWLRQ DV ZHOO DV WKH UHVXOWLQJ K\GURJHQ
FRQFHQWUDWLRQOHYHODKHDGRIDFUDFNWLSLQDPHWDVWDEOH$66VWUXFWXUHWKHHIIHFWRIĮ
PDUWHQVLWHRQWKHGLIIXVLRQ
SURFHVVRIK\GURJHQVKRXOGEHFRQVLGHUHG7KHH[LVWHQFHRIĮ
PDUWHQVLWHFDQVLJQLILFDQWO\DFFHOHUDWHWKHK\GURJHQ
DFFXPXODWLRQDQGLQFUHDVHWKHK\GURJHQFRQFHQWUDWLRQOHYHODWDJLYHQWLPH7KHDFFXPXODWLRQUDWHRIK\GURJHQZLWK
K
K
K K K
K K K
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